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be emphasised. When after the addition of coagulant, the
water is run into sedimenting tanks before filtration, there is
always some danger of the organisms again ascending into
the supernatant liquid. It must be remembered that the
bodies of most species have a natural gelatinous envelope,                 ' * / \vy
by which they may adhere to suspended matter or to sand                       ";   ? ?y
grains, but when this happens they can generally detach
themselves at will and resume their usual motility. There-
fore, the efficiency of the subsequent sand filter must always
be guarded as the final reliance.
The term "mechanical filters," although of course arbitrary,
is well understood to denote the class which do not mainly
depend for their efficiency upon the formation of films by
living growths. They might almost be called " inorganic"                 |/ f; |||
filters. The distinction has only arisen since the agency of
the ordinary plankton films has been discovered. These are
replaced in the modern " mechanical filters" by artificial
filming with inorganic colloids. As Allen Hazen remarks,
the principle had its origin in the United States from a
wider application of the iron or wooden cylinders filled with
sand which were used in paper-mills to remove from the
large volumes of water required the comparatively large
particles which would otherwise affect the appearance and
texture of the paper. The water was forced through at rates
of ioo to 200 million gallons per acre daily, which was 50 to
joo times the general speed of sand filters. In their earlier
forms they were quite inadequate to remove the finer particles,
such as bacteria, or even turbidity. By improvements, par-
ticularly the use of coagulants, they have been made capable
of dealing successfully with municipal water purification.
The first important experiments were made by E. B. Weston
In 1893 on the river water supply of Providence, Rhode
Island. After adding 07 grain per gallon of aluminium
sulphate the water was forced through a cylinder 30 inches
in diameter containing a sand-bed 34 inches deep, the filtra-
tion rati averaging 128 million gallons daily. Seventy to 90
per cent, of the colour was removed, and on the average 95
per cent, of the bacteria.